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Mild traumatic brain injury (mTBI), commonly known as
concussion, is one of the most common neurologic disorders
[1]. Based on emergency room visits, hospitalizations, and
deaths, an estimated 1.7 million people sustain a traumatic
brain injury (TBI) annually in the United States [2]. About
80% of TBIs that occur each year are mild TBI [3]. Since
many people are not evaluated in a medical setting, the true
annual incidence of mTBI is thought to be much higher.
Estimates of the incidence of sport-related mTBI range from
1.6-3.8 million per year in the United States [4]. Research
indicates that up to 15% of persons who suffer an mTBI may
have persistent disabling problems [5, 6].

Despite the high incidence, mTBI has only entered the
consciousness of the medical community and lay press in
the last decade. This interest has been fueled by combat-
related injuries as well as high-profile athletes. There has
been increased public awareness regarding the need for
evaluation and treatment of mTBI as well as possible
long-term health effects. Chronic traumatic encephalopathy
(CTE) is a neurodegenerative disease thought to be caused,
at least in part, by repetitive brain trauma that can occur
during contact sports and military participation [7, 8]. CTE
has also become a popular topic due to its close association
with sports like American football, hockey, soccer, boxing,
and professional wrestling. Only small uncontrolled studies
currently exist regarding the prevalence, risk factors, and
natural history of CTE.

Recent reports in the lay press about professional athletes,
in particular in the National Football League, have led to
fears about the cumulative effects of mTBI on children,
adolescents, and college athletes and risk of CTE. State
governments have created laws in response to these fears.
As of May 2012, 38 states (plus the District of Columbia

and the city of Chicago) had adopted youth concussion laws.
The main tenets of the laws include the following: inform
and educate youth athletes, their parents, and guardians and
require them to sign a concussion information form; removal
of a youth athlete who appears to have suffered a concussion
from play or practice at the time of the suspected concussion;
require a youth athlete to be cleared by a licensed health
care professional trained in evaluation and management of
concussions before returning to play or practice. To promote
the prevention of, recognition of, and appropriate responses
to TBI, the CDC has developed the Heads Up initiative, a
program that provides concussion and mild TBI education
to specific audiences such as healthcare providers, coaches,
athletic trainers, school nurses, teachers, counselors, parents,
and student athletes [9].

The Centers for Disease Control and the World Health
Organization have promoted that the term “concussion” be
replaced by the term “mild traumatic brain injury.” There
is ongoing debate over whether mTBI is synonymous with
concussion or not. mTBI and concussion have been used
interchangeably, although the latter is more commonly used
in sports and mTBI in general medical contexts [10, 11].

In comparison with moderate and severe traumatic brain
injuries, mTBIs are often more challenging to diagnose.
Often there is swift resolution of signs and symptoms and
typical absence of evidence of injury on standard neuroimag-
ing. Because of this, in 1993 The American Congress of Reha-
bilitation Medicine (ACRM) (Mild Traumatic Brain Injury
Committee, 1993) was the first organized interdisciplinary
group to advocate for specific criteria for the diagnosis of
a mild TBI (Table 1) [12]. This ACRM definition has been
widely used, especially in the field of rehabilitation and
neuropsychology. Centers for Disease Control (CDC) and
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TaBLE 1: Diagnostic criteria (Mild Traumatic Brain Injury Commit-
tee, Head Injury Interdisciplinary Special Interest Group, American
Congress of Rehabilitation Medicine) [12].

A traumatically induced physiological disruption of brain
function, as manifested by at least one of the following

Any loss of consciousness

Any loss of memory for events immediately before or after the
accident

Any alteration in mental state at the time of the accident (e.g.,
feeling dazed, disoriented, or confused)

Focal neurologic deficit(s) that may or may not be transient

But where the severity of the injury does not exceed the following
loss of consciousness of approximately 30 min or less
after 30 min, an initial Glasgow Coma Scale score of 13—15 and

post-traumatic amnesia not greater than 24 hr

the World Health Organization (WHO) have advanced a
standardized definition that was derived from the ACRM
definition [13, 14].

Recently an expert consensus relating to soldiers return-
ing from Iraq and Afghanistan used the same clinical
signs to define mTBI [15]. For these soldiers, the most
frequent combat-related injury incurred is TBI, in particular
mTBI [15]. Approximately 22% of the wounded soldiers
arriving at Landstuhl Regional Medical Center in Germany
have head, neck, or face injuries. TBIs result primarily
from improvised explosive devices (IEDs), landmines, high-
pressure waves from blasts, blunt force injury to the head
from objects in motion, and motor vehicle accidents [16, 17].
mTBI characterizes most of the blast-induced traumatic
brain injuries seen in service members returning from Iraq
and Afghanistan, with reports of 300,000 service members
sustaining at least one mTBI as of 2008 [18]. The frequency
of these injuries has led to mTBI being called the “signature
injury of war” [16].

mTBI is a major health problem that affects both
civilians and military populations. This edition of the journal
Rehabilitation, Research and Practice reviews the up-to-date
literature on the diagnosis, management, and outcomes of
MTBI in both populations. Screening for mTBI and return to
play after sports concussion are also reviewed. It is our desire
that readers gain further insight into the complexities of this
disorder, useful tools for diagnosis, and further treatment
options.

Brian D. Greenwald
Anne Felicia Ambrose
Gina P. Armstrong

References

[1] J. E Kurtzke and L. T. Jurland, “The epidemiology of neu-
rologic disease,” in Clinical Neurology, R. ]. Joynt, Ed., ]B
Lippincott, Philadelphia, Pa, USA, 1993.

[2] M. Faul, L. Xu, M. M. Wald, and V. G. Coronado, Traumatic
Brain Injury in the United States: Emergency Department Visits,
Hospitalizations, and Deaths, Centers for Disease Control

™

(11]

(12

(13]

(15]

Rehabilitation Research and Practice

and Prevention, National Center for Injury Prevention and
Control, Atlanta, Ga, USA, 2010.

Centers for Disease Control and Prevention (CDC), National
Center for Injury Prevention and Control. Report to Congress
on Mild Traumatic Brain injury in the United States: Steps to
Prevent a Serious Public Health Problem, Centers for Disease
Control and Prevention, Atlanta, Ga, USA, 2003.

J. A. Langlois, W. Rutland-Brown, and M. M. Wald, “The
epidemiology and impact of traumatic brain injury: a brief
overview,” Journal of Head Trauma Rehabilitation, vol. 21, no.
5, pp. 375-378, 2006.

D. Kushner, “Mild traumatic brain injury: toward under-
standing manifestations and treatment,” Archives of Internal
Medicine, vol. 158, no. 15, pp. 1617-1624, 1998.

M. P. Alexander, “Mild traumatic brain injury: pathophysiol-
ogy, natural history, and clinical management,” Neurology, vol.
45, no. 7, pp. 1253-1260, 1995.

A. C. McKee, R. C. Cantu, C. J. Nowinski et al., “Chronic
traumatic encephalopathy in athletes: progressive tauopathy
after repetitive head injury,” Journal of Neuropathology and
Experimental Neurology, vol. 68, no. 7, pp. 709-735, 2009.

S. T. DeKosky, M. D. Ikonomovic, and S. Gandy, “Traumatic
brain injury—football, warfare, and long-term effects,” New
England Journal of Medicine, vol. 363, no. 14, pp. 1293-1296,
2010.

| http://www.cdc.gov/concussion/HeadsUp/youth.html.

R. M. Ruff, G. L. Iverson, J. T. Barth, S. S. Bush, and D. K.
Broshek, “Recommendations for diagnosing a mild traumatic
brain injury: a national academy of neuropsychology educa-
tion paper,” Archives of Clinical Neuropsychology, vol. 24, no. 1,
pp. 3-10, 2009.

P. McCrory, W. Meeuwisse, and K. Johnston, “Consensus
statement on concussion in sport, 3rd international confer-
ence on concussion in sport, held in zurich, November 2008,”
Clinical Journal of Sport Medicine, vol. 19, no. 3, pp. 185-200,
2009.

Mild Traumatic Brain Injury Committee, Head Injury Inter-
disciplinary Special Interest Group, American Congress of
Rehabilitation Medicine, “Definition of mild traumatic brain
injury,” Journal of Head Trauma Rehabilitation, vol. 8, no. 3,
pp. 86-88, 1993.

J. L. Gerberding and S. Binder, Report to Congress on Mild
Traumatic Brain Injury in the United States: Steps to Prevent
a Serious Public Health Problem, Centers for Disease Control
and Prevention, Atlanta, Ga, USA, 2003.

L. J. Carroll, J. D. Cassidy, L. Holm, J. Kraus, and V. G.
Coronado, “Methodological issues and research recommenda-
tions for mild traumatic brain injury: the WHO collaborating
centre task force on mild traumatic brain injury,” Journal of
Rehabilitation Medicine, supplement 43, pp. 113-125, 2004.
D. K. Menon, K. Schwab, D. W. Wright, and A. I. Maas, “On
behalf of the demographics and clinical assessment working
group of the international and interagency initiative toward
common data elements for research on traumatic brain injury
and psychological health. Position statement: definition of
traumatic brain injury,” Archives of Physical Medicine and
Rehabilitation, vol. 91, no. 11, pp. 1637-1640, 2010.

S. Okie, “Traumatic brain injury in the war zone,” New
England Journal of Medicine, vol. 352, no. 20, pp. 2043-2047,
2005.

D. Warden, “Military TBI during the Iraq and Afghanistan
wars,” Journal of Head Trauma Rehabilitation, vol. 21, no. 5,
pp. 398-402, 2006.


http://www.cdc.gov/concussion/HeadsUp/youth.html

Rehabilitation Research and Practice

[18] T. Tanielian and L. H. Jaycox, Invisible Wounds of War:
Psychological and Cognitive Injuries, Their Consequences and
Services to Assist Recovery, CAO: RAND Corp, Santa Monica,
Calif, USA, 2008.



	References

